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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hologram recording 
apparatus which records data on a hologram recording medium 
without using liquid crystal elements. 

SOLUTION: The hologram recording apparatus includes a 
diffraction control element which receives a laser beam emitted 
from a laser beam source and controls the diffraction of the 
received laser beam before letting it exit, and a beam condensing 
element which condenses the diffracted light emitted from the 
diffraction control element onto the hologram recording medium. 
The information corresponding to the diffraction condition in the 
diffraction control element can be recorded on the hologram 
recording medium by condensing the light controlled in the 
diffraction condition by the diffraction control element onto the 
hologram recording medium. 
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SB ?U 7? ft # fS L fc © T- 2o 3 <, X 'J y h 5 1 fct „ m 6 lc in? £ ? 0 9imift ft. L 0 It 7. 
'J 7 h 5 1 tlltStf, -*EJ)f*L 1 (jEft©l&EI#rftL+l» L - 1 © M 7? 3: 
tf) (iX'j y t- 5 1 5:I»Ttf 7>iJ y 5 0 IC <fc ^ TM? tl§ 0 Cft fct , 1 <fc 0 

#r ft L 1 « 0 # 0 #r ft L llL»LT<IS±B«^Tffi»t5*6Tft« ( ft S © IE fUi 

1 # 0 St ft © IE M ( + 1 ^ ft 1 — 1 $t1f) (c *f j£ -r -5 ) o 

[ 0 0 3 3 ] 

G P >X - 8 2 tt. xy -y Hf5 0^6lBI*Lfcft*li6¥fTft»C«»-rsfei6Oft*iR? 
aU>X8 3 « . fll/>X8 2^6tBI*L/£W¥fTft%*Dy5AIB»«*Mteillft-r* 
C C T , 2, 83tU^X^20ffi^TI/->5<Dti, X'J 7 F 5 1 I* 1 *@ti)t 

UtflU>X 8 2 , 8 3<D I 0(D*%ffl^/-;«^(c(i, @Si«* ! -iOii>7- 'J I^S 
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nm^tsiZo ctDmmit. xy >y h^f 5 otctoiiiffrftfrs. 1 #i$££*it 

l^OT\ 'J*>4 2 0ffil*if5oT^«|* (05 ( A ) ) Itlfl, >J # > 4 2 #1 # 
fetlc±TLT^«Ii (05 (B) ) (iBg i; & ^ ft & © T* & 3 „ # H Jfi B t& X « . dbU 

> X 8 2 , 8 3 *ffl^5CfcT?, lsI*f3tt<OEI»fX^^h;I/i#%*ay5AK»«{*Mfc: 
IE m L X ^ -5 „ 

&:fe, *n^7AIB8I*M'sOf-*©ESl4, - & ft S HI #f fM W 4 0 if £ © 0#t 
7. ^ <7 h ;U i {* 3: fc « ^ © II {§ © ^ n <fc T <Mt ? d t # rT m X 35 5 . 
[ 0 0 3 4 ] 

a \y is X 8 4 (± , /\ -755-30 6 XftSlft t HJJS U D ^7 AEfilftMlc 10 

JfeftlTS fc ^©ft^Sil^T'fcSo flU>X8 4J>6ffl»Lft)ttti!iUyX8 3fr6ffl»L 
ft*t:*ny5AB*»ftMOB-iffcIlt?n : F»|| (ft©HJ?Bg) £M-r* 0 
[ 0 0 3 5 ] 

* d 9 9 A ffi ft ft {* M « % fll/yX 8 3, 8 4**6©a»ftteJ:*¥#**BlJTSP©*fl: 
i: LTESfSKSMttt-ea&So *ny5i»GS»ftMOl*«8!:LT, ft©3£S£JS 
CTJB#fs|i©SE{b*«ff tetiS«»Ta&ntf. *R « tt *4 © !M * H 3 C fc * < fiJ/8 
sj fig T* 35 3 o 

iiftfitLT, «*tf , =f-*? A (L i N b 0 3 ) ©cfc?&®laft^#JJ!lfC<fc 

f'J'vtt, ^oflHHtttB-eii, tyvtfvi-y^x^yvt^-ic^iLT^So ante 
mm % n& t, mft^x^ / # a -r % „ ^ t t s *y vftt«totirf <o»» 

W ± © J: 5 jc , ^o^^AlH^^i*M<Djaf/f^^g^«(cjSi;T^{fr5cii:T, # ffi ft 

[ 0 0 3 6 ] 

£i l^X 8 5 *D^AgEft«ttMfr6©ffl»©?S£*fTT3;fcft©W£ft* — &ftS 

5 ft ^ 6 0(C«)l£S^«ftJ6O)tf ff 

-*SS*)t*?6 Ott, Y#fijfc«»©SftJl6-?#«jEaiS*l, a U V X 8 3 6 tti M L 30 

fcw^ft^gftb. § ft l fc ft © &m ic *s v tc % m -ft t % . -^sst^ff 6 oa 

> — ^7cSlHlSf*JWDS ; ?4 0<OfflSiJlEl»fiWWil5 : F4 1 tc *f JS L X , SftiSl^tfYTJftfc- 

6 ft W BE 5»J £ n T ^ 3 o 

(IL, -^ftSSft*? 6 Ofc&AT. 2&ft (¥BW) (c « » © * ft X ? # BE 9J * tx 
fc © £ fl! ^ 3 C ttpflt'fe^o 
[ 0 0 3 7 ] 

( * d *r ^ a iE mm. a i o o cd kj ft ) 

A. * p ^5 AiEftft{*M 'n© x- * ©fSft (11, 2#fiB) 

U - If ft J® 1 0A^f£,(±i*fbfc:U-^ft{i-^7t;§ie-AX^X/^>^2 0 lei ^ T Y 

fC fcT-Ag tl talkie, — 7 S 7 — 3 0{CtfcoT2"PcDft (#58! ft, ft^ft) 40 

k# ? n 3 o 

# HH ft « . fll/^X8 4*ffljaLT*ajf5AIEa«f*M»cJRft?n*. 
[ 0 0 3 8 ] 

« ^ ft , i/'J y KV A;l/U>X7 ncj:^ t X^|p)(clR^?tl, — & ft §J 0 ffi ffl m M =5- 

4 o icAitt^o KizEoj; b iz. mm\s\ffifflwm? 4 1 tnfti^ast 2 ooia#f «» 

(OFF : 0 ft ©*s ON : -^@Jff ft©*) 5^aT\ -*7cS0»fftiJ193lS 

?40 £{*T-{I53'Jlsl#T3i<J33iiit? 4 1 ©<i^«-© if 7 , <ffl g'J IhI St »J © iR ? 4 1 

1 0 8 8 1 cOi^ttt, 1 0 8 8 e y h ) © r - ^ * &MX % % „ 
[ 0 0 3 9 ] 

-XTzmtBiffiffl'mm:? 4 o x-mtftz tifctsiffiytii, a i> yX 8 1 t-ir«? nr x y ? h « so 
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f 5 05rIiit5i:fcT\ 2 0©ll}i«8 (OFF, ON) K»JS Lfe 2 OO^fi (i, 

tg) z t z o w*> . mftmffifcimm:? 4 i <d o h , o f f * e ? h o 1 , o tc # is ? -e 3 

[ 0 0 4 0 ] 

w±o<fc3^. -^jcsiiafffwjw*? 4 oofflgijigsfWiBiR? 4 1 f nf*io2i«»t 
*©c»*«flriiBfca*o flwiBisfiHtniiR? 4 1 am 0 8 8 <i©ii-&{cti, -&tc 

Si[El*fSiJI|l^?4 0*ffl^T*oy7AE8I*M*-l3f)tt5C fc T > 1 0 8 8 tT-y 
F <E>-r — £#fE£l£*lSo 

E*-et«o EP^ v <B»JlslJ/TSiJffil^? 4 1 ©ON, OFFflIMgl9flHtPjR?4 1 © ® ft * 
n, Kftlnlft^mfc-r-Sfcs ^Dy^AEilftMfcn • mlf7 hOf - # £ IB T? £ £ 

o 

[ 0 0 4 1 ] 

± IE £ *3 ^ T , CiUyX8 l*itfX'j7F*f50t<);^ — &jzWmffifflfflm? 4 0 

t m m i, tc 0 tff ft M © eg -x^ggs^n^o ens, — — ^tESStE 

6 0^«if«S)tif (09* fcf, CCD) ft©M*&ffiT* 1* 2, ft©feffl£tfc 

^ ft fil 7 1 6 0©Wttfc»fS2r-e-TV>S. 

fit. -^sss^i? 6 o*«na-r**jtt*^icffiffl©it^**a"^*«feo%ffl^* 

c t -v , OUVX8 1 *5 «fc t? X >J >y Fff 5 o^^SktSi: 
[ 0 0 4 2 ] 

- # 7c S! 0 8? ffl W * 4 0 3rffl^TT-*©§Ei|;fcfT7 *^tefc^T, f - * © IE m lc g 

BE a © «t 7 »c , fl 9J @ At mil fp IK ? 4 l © K *S B# flfl « s 0V * , 1 ft © T* & 3 . H ffi ft ( fi 
»J El *f frJ W ffi •? 4 1 © ft ) ^$5 1 0 0 O t L T , 1 ■ X ( <S »J g| Sf &J tP IR ? 4 1 ) T' BJ3 Bg 
1 e-v F^gffctSL 1 fcf *y h S f: 0 T' 1 ng> (=1 p & / I 000) £ ft 3 „ 

AM 000* 1 OOOiLTt, 1 tf -y F l/iOT'ttn# ( = ft + m # / ( 

1 000X1000)) 

jw±© ct 7 {c , -^7csnF#TMiwiR? 4 o wu -xfz&mmmm? t hT<Dm&m* <t ?> 
i «f a ^ c tc * -a o 

fit ± © <fc 7 »C % -*7cSlHlSf*JfflUI6 ; ?4 0«:ffll^*c:fcT» N *p ^5 AESIftM'NOK 

ft*5, — #7cSl2l*ffW»ll53 1 4 0fc:ftS.T. aSE©Z1^7tSlllSfWWiR ; ?4 0A*ffl^S 
lkf-yhafc:t)T'©IE^B#ratt, 1 p (10 0 0 *1 0 0 0 ) i: 

* t>» fS B B B ^?fCjt-<T4tfT3i<ft«o 
[ 0 0 4 3 ] 

B. ^ny^iEgl^MA^Of-^OSS 

* n ^ ^ A IB It S B 1 OO^ffl^T^D^^AfE^^^MA^e,©^-^©!!^^ 

* n y ^ AfS^*&f* M A^ 6 x- £ (Dn^Zft 7 fc ti> U-tPftigU 0 A"> 5> fcti &f £ tl, /\ — 
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757-3 0iCj;oTE^2tlfe2O(D^ (#HSft, ffl^ft) ©ft, SII9 OiCi^T 
M ft * 38 R L , llTtO^^fll/yXS SfcSIj&LT^ay^Afe^&ttMtcitlftLT 
Mffi 9 0 ^6g»?ftft)l6tflH)tl£iSXLT/'C X<D%>miCiZZ><DttWj 
ih-r*fc«>, UflS-fcfs »K«9 0*AI*fttettLTiJ>L«W-*©**i8F*L^. * , r»- 
755-3 0 & x. T , il « © 5 5 - * ffl lr"» ft If 58K « 9 Ott^SkSii. 

@Kr?n, «#fttf?§£ir3o fg£Lfc«^ft«, *d ^^AES««ft:M^©iB»©l»»c 
Mft#X#LT*fcettffl©Mft©JBfTJ5rift«*±fr&Ult**. COI4?tvf;l 

0^ft^ft©§ftl!l^tfSftLfcft©$£jafcLT, *n^7AES«*Mrtfe:KS*nfc 

[ 0 0 4 4 ] 

(MS 2 ©HS&»8!) 

0 8 tt#58iE©m-©i!M8ifcG&3 * d if ^ AGISI 2 0 O^SfgSlfgS, 
12 8 fc^-T ck 3 *D^5iESSi 2 0 0tt, U-if*Il 0< -^TcSkf-Ax* 
^/^^20A, a-757-30, n^TC^lHlST^Jffll^? 4 0 A , fcT V sfc — )\> m =f- 5 0 
A, Z*SS$)6jt5f 6 0 A, fll/>X7 1 A, A U y X 8 1 ~ 8 5 7> 5> #tjjg * ft , * n 
^^AE»«{tM's©«lB©IS«feJ:tf|l5fe*fT-5. 

*n ^7 Ata^ss i o o © — *7cSsna«fWfP*? 4 0 {csi^t, -^.ftm 
@tf»jais?4 o A*ffl^t^5. c ©- ^tcs a #t ftj ap *t ^ 4 0 a t4, m a © {@ gu m tf 

fifij fl? fit ^ 4 1 % 2 # |p]fc (¥i«Kc) E L fc & © T* & 3 0 £©*£«, - Ic f B H T- £ 3 
L , £fcMjZ£©<fc 3 te*n ^9 AESMtftM'x© tr y h S fc 0 ©fHStjlK* 

[ 0 0 4 5 ] 

— ^7cSig»fWWJI6?4 o A^ffl^ftc fctcff^r, -HSSe-Ax^x^y^2 0(C 
i^TIf OEIUyX2 1 Afcfll/yX2 2 At?:i*&t)^ftr*7cili-i>x*X^ 
y^20Aff« Xij7hff 5 0taxt!fy*-;H?5 0Aff 1 -> U > F v ts >w y 
X7 1 fc g> T £hU> X 7 1 AA'Ei?tlTV^ 0 tTV^ — ;Um?50A(C«BSRJ^©tf 
5 1 A (?£'>& HHP) A^jSStlTV^. * fc , -*7tSf 6 0 tft^T 

» 6 0 AffSlStlT^S. 

[ 0 0 4 6 ] 

2*Sfit!-il*X/<y^2 0 A, feitfflUyX? 1 A'MD^Itt, H & ft S S ft * 

? 6 0 k <d ±mm \s - ^ - & mm z n % £ o ic •? % tc tt> v & z o tf>*-/Hf 5 0 a 

tJfJ5UTt>5, $fc, Z^SSSJltXf 6 0 AttZ*7cSaSrll>J»«f 4 O Ate»)S« 
-tt fc fc © T* h 3 o 

*hD^7AEiSS2 0 OOi*M%»fftt *Dif7AE»8Bi 0 0 fc #St6*ffc 
*WZ*ttfc^©T?* Si £ & BS T § o 

[ 0 0 4 7 ] 

(ffl 3 ©HS&J&lg) 

ai, »2 (ommmmTtt, -^Ttmmtnumm^ 4 0 * fc az^sssjrMSPif 4 0 
a ^ w j$ -r 5 ffl gu @ f/f m an % ? 4 1 n ^ n & , 2it*ag'j?fr'5 2ait)©ttfl8K:ft!iflfs 

m OUT, £<D t%<D®ftl®ifrffl®m¥ 4 lOtttR* r j tfftgfci^?) fc/J>J^«« ( 
JWT> C0i:t©{iS'JlHl#fSfjap^^4 l ©#18* rug j ttffi fc 5 ) ©2iiD%flgiJ[H]»T 

ffiijg?^? 4 1 a< fc *uf £ 

-^7cSig»T»JfflliR : ?4 0Sfet4-*7cSaiHl»fSiJW!l6-?4 0A(cA*fT^U- 

ifftoft«{c«fe§@a©^-^ii%wr5^^*^^o u--9*ft©e-A«, e-A©*^ 

ttifiT*ftgtf*f- < , tT- A©«8©tt#T*ft«*»/h* < #?X#*l>*fc-So 
£©*§-&{;:«, *n ^5 AK»8ttMfcSJ3af * U-tf ft©ft»K fe#*J*«£ PJJlft 
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[ 0 0 4 8 ] 

(O t * <fc K> fc&Htt* 1 **^. rstj ttSOfHS'JlHlSf frJSPiK^ 4 1 ? tt # o ^ AK»« 
& M "\ <D fU a ft M @ ft A« /h 2 lr* ft 46 U - +f ft <D ft ft <D ft 4fi It 2 13 if RQ JB i: « * 5 * ^ = L 
TH^j fig <0 <® gij [Hi «f *J Si « ^ 4 1 T'«*D^5Aia§g&{*M^<E>SlJSiftfi«U- 
1fftOft«©##*EI*L;fct>©4:*.5. sfco 2^ AIB8Jl{*M'N©Mft*tt, BSrfM 

o © + &(«nfiic **js-r 2ifT*ii*f < , 0 wis nt ? 4 o ©flgoaBtf-ett/hs 

[ 0 0 4 9 ] 

o 

cti£:Efril:-f3fci6, # II S6 ^ g| « <B gij III #r ffcl SP SIS ? 4 1 (D'Jt;>'4 2 0||i5f O 
&B{C*fl£;t.Tg{t:£-e& d t 0#[5]f/Tft, ± 1 *liI#f3t03t*lt**H»"rSo 
[ 0 0 5 0 ] 

H9t4*«W©a30HSS«l8fc:««*ny9AfBSS«3 0 * 
Hte*2*l4J:7fc:, *n?7iEi8l 3 0 0tt, r - # K ft tt 9 1 . ffl IB S 11 IP ffi 9 

2, [°] #r 3?j sn nt ^ sg ib sis 9 3*wr*#jw»9 otiot- ^7cSiHitff*jffli^?4 o * *j 
7*- * Ettas 9 i ttshn^AiasMftMtea-rsr-^fcBatt-rsrettffiTfeSo 

*J®»P6ilSI3 9 2«. ^ n^*l<Q{@giJ EflTfWGSiSI^ 4 lfDfiEBfcJSUTfflS'Jlslfif^Jffl)*? 

4 1 ©SUWafcHBlJ-r *o Ate»8#MteS»-r««#ft«Dft«©i9 

-tt©isj±#0€>ft-5 o 

S»f{Wl»5R?«tt»9 3 «fHU@P«IIIi1g|5 9 2T»W«I*tifc»JW»te:a^* — 55?7cSlHJSf«iJ 
W*? 4 0 %sg«j-r 3 o 

[ 0 0 5 1 ] 

coWttttTOftiatl-i*, fflB«liaS?IMfPIR? 4 l teS4r-<f *;l/*of-* H 
o " ( re^j ttffifcfgS) , " i " ( r j tttBfcfflS) (Ixit 8 vf v v <o z 

5 6 m ) 7* ^ V $ ;l/ « JE *c £ 81 -T 3 c i: T* ff to ti -5 , 

C C T*«, WDJftSOftftfc, «SU HStIWWKS? 4 1 ic a L T U - If ft « t£g it tc A 
WLTl^klTRff «, {I53'J(H]#TffrJ©sit? 4 1 'N© U-tf ft© A*f S ifi T? * <^ 

tt , Ait^sit^^i-a-fcjt^T, y # y 4 2<D&-Fm*mm-? Zi&mtf&ztf. « # w & 

LfctZ, i^OS (2) , (3) t6^Tl*l/COS (a) tl*»intffi^. 
[ 0 0 5 2 ] 

0 1 0 -*7cS!igjff»J8PiR ; ?4 0±OfflgiJigST»JiaHR : ?4 lOfily tMfSLT^ fffl 
»J§flT^jaPif 4 1 (cA*ft§ U-f )t<?)ig^fl; I (y) *^Lft^77t'6«o 

T*, 01 0 (A) tfffil8iJ|sl0rffi'Jttlft?4 1 ©BfiB£, 01 0 (B) tfU--9*ft©3ftfi#*& 

1 ( y ) *«-r 0 

-^7cSlHl#fSijap*?40coft«*iRi©Y(*©t*'iC'»*0i:-r*i:, ftSifi I (y) tt&iC 

I(y) = Io-exp[-2-(y/o) 2 ] -5£ ( 1 ) 

lo : y = 0T-<Dft!SjgI (0) , o : i¥iit*feS„ 
y =oCDi:f?<0ft§iiJgftMl (o) ttt'ty = 0Ofct©^»g I . tCfcfLTl/e 

2 tcffiT-r^o **3, Iff fiioOia^f i(c<t;t)TS)5:5, 
[ 0 0 5 3 ] 
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— & 7cS@!ffSJWlR?4 0 <DmVsb* y =±yma x t f , ffijtOylcfetfSftft^M 
ftitOJtlfcfttJtifcfetttTOS (2) T*S?tX-5C (y) * *l fcf (/^ . CO 
j£ (2) «S (1) T-y = yma x Oi^t y = yOi^t©l(DJfe$«„ 
C (y) = exp [-2 - (ymax / o ) 2 ] / e x p [-2 - ( y / o ) 2 ] 

-35 ( 2 ) 
[ 0 0 5 4 ] 

# , U#>'4 2(D^f4«stflgiJ0ffTS<J(Sl«^4 1*>P,<DO^[HlJiT7 1 dOS*f^D (s) 
K3$©«fc 3 fc, 4l B'J H ffr SUffll fit ? 4 1©6*<D'J*^4 8e 9 © 

3*3& t 9iiinstife«iPk:^:i;TBT , r*, Hje«tifcu*>4 2 & *=> m*t z ti & o $tmiff 

3t O IB « * s i n (<» t) £; "T 3 0 t -5 i: s /c t^T Lf: 'J > 4 2A>6lil»«n50* 
0iff)tO«B*s i n (to t + 4 x s / A ) £: « 3 0 1M WMsl tft ffl ffl M ? 4 1 £ 4* (IS 
iR) tltO0^lsl#T^Oli f (s) ttcnSOfOT-fctK 3J?©« (3) <D£5lcm-& 

f (s)=sin(a) t)+sin(tj)t+47ts/A) 

2*sin(£ot+27rs/A)*CDs(27ts/A) — St(3) 

sin (»t+2»s/l) ttA*fJttte#-r*ttffl©*il:*«LT*it>, ft B ^ It: tc « SB 
«l/ft^. *«ftttc o s (2 n s/i) icte#Ltfc-t), y#y*«sffO'BTt*J: 

Slttc o s (2ns/A)^{cM^-r^o 
[ 0 0 5 5 ] 

J£f (ili©2*/£*?), 0:*l31ffJfc©£l**D (s) tt * © (4) Oi^lcgJtlS 

o 

D(s)=cos 2 (27ts/A) 

= U+cns(47ts/An /2 -j£(4) 

5£ ( 4 ) ^^77^ btSLf;tO* ! i 1 U^V4 2©ifis 

*'0©fc?£lt$D (0) ttlt, affis*<A/40fc*Sl**D (A/4) it 0 * § 

o 

[ 0 0 5 6 ] 

U jK V 4 20^T»s«9lj!jpmEEVti:lt<?iJL, s = A/ 4©fc^»co^lHlflf^fitiOi:* 
5, C © 26 , BTis = 0~A/4^8lf7hOfr^^)HffVd = 0~ 2 5 5 i:J} 

^*-er«fc, * V d ttS (5) Oi^lciJti?, 

Vd = 255-(4/A)-s -i£ ( 5 ) 

[ 0 0 5 7 ] 

HT> *ny7AE8*t 3 0 0 O«8l!9 0Olff4KiBt«, it* 9 0 B»(0 J; 3 

fc m -r s o 

A. x - # f E ft 35 9 1 il»6EIt'<*f->tfaA*tl4. 
[ 0 0 5 8 ] 

b. fflwimmffi& 9 2 (c «t <o # © «fc a * » an *« ff *> n § . 

(1) x-^iatigP9 i^e.m^/?ti/cf f -^^(Hi»f*<j®«?4o^^^-r5{isij(5iSTSij 
spii ? 4 1 © 41 ft (s n ft > «^if i o 8 si) ttcE^a. 

(2) #7 r -^^@»f»jffliiR^4o©if©fflBUEi#f*JiBi*?4 i •pas?n«*>4*«i« 

o 

(3) mftimffiwistm? 4 1 ottBfcw^-r* 0 ^g»3ta©»iEtt*ic (2) taoit 

(4) Q'kKMftm.<DffilEm\c1tifi;,-$Z,V$.>4 2 © g {4 M £ it (4) fcJ:0»(iJt«. 

(5) *©ffl»jiii8riM»si5?4 1 k 31 *n ?- s w be c f * /Hi ) * (5) (c^owtB 

[ 0 0 5 9 ] 
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c c %n ^ncommmmmmm^ 4 1 ic «js-r 5 7— z a<" 0 , " 1" o^fnt* 
fc-sfr ( rs^j ttffi^, rsgj ttttfr) tjsuT, (3) ~ (5) ©«ia*fT5 

en % , <a su @ *f mn m ? 4 ia' r j #.m<D iat ( 3 > ~ ( 5 ) (c^^t-c ->*^;h 

ff*«iE-r^o CtiKSLt, fflS'JUlSTSyW*? 4 l rutj «fi8©fc#fc:ttf*-f S^^;l/ 

wff*»iE-&-r-»fcffi3£©tt cm*, is. f^^^;HEtf8if7 h<ott 25 5) t-r 
5. mmmffi %iwm? 4 1 a< rstj t?n: u-if #©3&fi#*ii#* a ^ aib 

[ 0 0 6 0] 10 

c. «ai»«w»s 9 2 «t 0 »asnft 7*-r s?^ (Hiiff ©J IB m SiJ ffll SB 9 

& te , ft M o M « m 1 ©siM«iifcra*T*a<0T?siw*«i6-r*o 

[ 0 0 6 1 ] 

hi 2 « , ffl gij s jfr m m m ? 4 1 an m ie $ij © s n fc t # «d y # v 4 2o^fittso-M? 

3E-r«SCBT&*o Y a , Y b , Y c a< 0 1 0 *C ^ L fc <B B>J M frJ t» iS ? 4 1 © & B tc *f 
IS 0 , 1 <D" 0 " . " 1 " tJ}(5tS. ( Y a : 0 ) « Y a ©ffi«CQ 

iigij iiijf mmm? 4 i #7*-* " o " srst^ Lfc«-&fc«js-r *. 

®lftfflV®m? 4 0 (Diffi-fr <b fp&lcmfr ? iC-Otl (Ya-»Yb-»Yc) , x — * " 0" CD * 20 

( rw j «») s^^o'j^y 4 2(Ogtttf4^tti (f-r ^^;Hff : o ) a^e. 
*fflw*«ttiiteSf fcjvwso mffifflmm? 4 o <Dt&<Dy6%z&icft 

fo-? % & *> icmmufflm? 4 ofr&aw?n« o^B8T)t<oaia»*)!»^-ft?ns. * 

te. r — 1 " ©S^ttffifci TBfifj d C T' ti V * y 4 2 <D a fit S <D m B * 

nt>-f, -WlC? J V # )VmS. 2 5 5 TaStl3«®fcbT^«. 
[ 0 0 6 2 ] 

cm 3 (omm^mo^Bm 1 ) 

mmm?4 1 sott»t*ss*aiLT^«. ens, ^ay^AiasiftM^o^aie 

CtitWLT, aiEaoWmfcSigfTfefc^J^K:?-*!: i; rJ fig T* £ 3 <, 

0 1 3«a<JfflIgP9 0(D^^j?lJfc^^Jffllg)59 0A^S-r^D-y^HT'fe»3. « iE » * gB « b 

[ 0 0 6 3 ] 

fflWap 9 0 A r - *8B«» 9 1 , 4fIEKSBtttf9 2A, (s]ffrfliUM^fgII}gfl9 3AS: 
*tiEBSE18fl:9 2AfcJ:, §{!SiJ[Hl»f$<Jffll^?4 l{c«^-r^«IE»^IB1tt-^o CO^iE 

mmmmm^mmm 9 3 a a, «iE«e*»9 2AfcK«snfc£fflsijiHi#TffflWJts ; F4 1 

^cd*§IEB i; , x - * IBttgp 9 ia^5,mt»?tifcx-^OiSS#{ca-^#(Hl»fSfJ!Bi^?4 0 

*mm-r% 0 m^f^j®^? 4 0 a^s m*f ?ns 0 ^m^f^o^s^^a^-^ 

[ 0 0 6 4 ] 

&te, «IEafB^ai5 9 2 AfcfB^^n-5^iiE«©^^^-t3-li-«#-T'fe§i^S(i=5:^^ 0 0>J 
Z.l£, 100 BOflS*a"T?*ny7AIB»«*Mtj:Ea*ff 9*^t=ftScrfcfc:*a 
liiEea^S'&^t^Jcti^-oi 0 0 ii©A?-y^ffilLTt iv\ 
ftte, #o^5AKS«(*M^©K»ffilI*S*Tfcftg»z:|Ifl-rs 1 0 0 ffl^cD«IE« 
tftOtSttASS^ICtt, flSfcHti 100 ISO/^ - ^^ffliESIBtiSP 9 2 A 50 
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[ 0 0 6 5 ] 

(m 3 ommmmv&mm 2 > 

t, < mtfm^mmcomfst.. 2 &B8 c t* ! t*?5o 

[ 0 0 6 6 ] 

(S30illlOf»M3) 
*3<0SI««»I4, itJtOHIiJit-^TcSBilTWlP*? 4 0*ffl^T^«i!C, ttlCK 10 
AT»2©SlilljefflT?wLfcz:^7nSlHl»fWaiJR : f4 0 A * ffl S £ £ RT T* & 3 „ 
^©»*»Ctt = 3fc7tSigflT*iJ«HR? 4 0 A 3 fflSiJfHjf/TfffJSPiii? 4 1 tt 2 OOii 

T?atCi:tf?*8, C £> $ SI £ ( y , u ) fc -T -B fc SC (2) ft^OS (1 2) fit 

C (y, u ) = le x p [—2« (ymax/o) 2 ] • exp [ — 2 • ( u m a x / 

o) 2 ]}/<exp[-2-(y/o) 2 ) * exp[-2-(u/o) 2 ]} 
(1 2 ) 

d C T» « „ u O « * fit ( - XfcmmtfrMfflm? 4 0 \ <D ufifaCDitt) ZumaxtLT^ 

O 

a* , s (3) ~ (5) it^&Ttmmffifflwm? 4 o k%m^rcm-et-et> : t<D£&m^% 20 

? 4 0 A <D frj 9U « 5£ (2) IC 4£ T S (1 2) % ffl^S C t*'S45 ©»f fifi <£> £ 

[ 0 0 6 7 ] 

(ig 3 vmm&mcD&mm 4 > 
a yt m * « s. m % m * mm t- * s *r> & t & a » 

01 4B, is 3 © m m mm <o$t mm 4 tc <js 5 * o ^ 5 a ib mmm 4 oo^«tisif$ 30 

o 

*ilc^tJ;3tc*D^7A!Hiii4 OOli, U — If ft M 1 0 , r^7tSlT-Ax + 7 

4 2 0. /\ -755-30, £MISfSI?4 4 0, = 7- 4 5 0, -&7cS!5Sft*< 
? 4 6 0 , flVyX83~85, ffl»»4 9 Ofr 6i*Sn, t> n AlHtift M ^© 

[ 0 0 6 8 ] 

— ^SSe-Ax + XAy^ 4 2 0 tt , C3U>X4 2 1 db U > X 4 2 2 Z Mfr & t> X 

w-r s ytmm? d . isssif*ffli^atft'?5. 40 

[ 0 0 6 9 ] 

ftJPSP 4 9 0 WU r - * IS tg ffl 9 1 , frJMUM 4 9 2 , £ Pe9 £ SI §§ IK Sb SB 4 9 3 *6 

$f J?£ £ tl o 

$iJW«WIfSgP4 9 2 «, ^tl^n«Dffl»J[HliffSfJffll^?4 l©(ft«fc:Jt;i;T25MgWSR?4 

4 0 ©H*©fM«i«*HfflS'r s. co^*, *o ^5 Aia^^s^M \cmm? zmmtvyt 
^mmmm^mmm 4 9 3 » su w & h an «p 4 9 2 TWwsnfcswisiaicai-ssffiiBisii* 50 
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?4 40 %K»-r * o 

fflffl*Hffi»4 9 2fC«fcSH*©IMWfl©*iIEtt8E&©St (1 2 ) * fij ffl "T 3 C T* t 
3 0 WW»**<r3»t7cSia»TllPJW* : ?4 0A4:ffi|fflSmR : ?4 4 0f:?»*«t>©<0, * 

3 o 

[ 0 0 7 0 ] 

*Djf7iEMl4 0 Ot'tt, U - +>"* ft $i 2 0^?.ttl*f^n/cU-+f)t(D^-AS^- 
*7taif-il*7/<yir 4 2 0 T'ft*?tlTA-7$5-3 0 T' « ^§ ft t # ,M K # gt 
* ti S . #I^tt£iUyX8 4 T-t-n^7AEill#M(cI^Jtl5o « # ft « £ FeS M 
If 4 4 0 T'tl?tl57-4 5 0?S»?tl, flU>X8 3T»*odf5ASE««f*M»C 

9 0»C«fc*!Wffll3^ff*>tia. 
[ 0 0 7 1 ] 

(» 3 Q^ttJg&OftflK) 
£30£MlJgflRK:U£(T0J:3a:tttttf&«. 

(1) «Btt±oamo«9Je**ny5Aia»«#MfcjB»t«i:i:#l»±'P**. c 

[ 0 0 7 2 ] 

( 2 ) - iur «si<D«sij[Hii/T*jffliis^ 4 i*»6W*f«ti*o*ia»r)tta , Ktfn — ©mitfc 

*5©T\ B^RStD" IB" «fi|cDB^S$«S^^^6 0©^ilI*Of4B{Cj:^-ri5l-fc^ 

3 „ CO/i46, *fl£*?6 0©*Sft««i:fi£*£*HJ£T?#'5. 

*HaS«IBTj^UfcJ:'5a3tt»0»IfflS*fft>«:v Si^ligflf 6 0 <D * 

#ifiO" B£" «1T'|5< 1 SSittifi©" Bg" ttfi8T«B8^. C<DtcV), 0IJ X fcf , 
6 0©ttttffi"Z?«Bft«fcft*B£3fe*JS»-r«i:, §ft iil? 6 0©*i»ttifiT?tt#«a 
£ (#-/<- /*?-) i: & 3 p! filtt # fe^o 
[ 0 0 7 3 ] 

-sfcTcsiHisfJWffliat^fcs^ttzi^TcsigsTWWiR^fcSiAT, si 9r k as « su 

nTfllfclsUff*?-***;! V* c ttfftSo fflgiJleJJ/TfrJSP KS^F 4 1 tf* ti ti m f % V # 

BP^. -^C7cS!lHl#f«UlWiR-?i6«^tiz:^7cSigSf ftiJfflijR? »c«*t, -#7t&3 
[ 0 0 7 4 ] 

[0E<DM$:tBB,8] 

[0 l ] #38iJB©8J l ©SI«i«j8fe:«*3hD^7AE»SiB«:*-r«liCH-e*So 
[02] 0 1 OX«l»fll*»6*D^5AESai*Ifctti%at«SHT»«. 

[0 4] 0i t«*-3fc7ES!EiiffWW*?*iBiB3!»»6 jafctt»*«-r±iBH-e*«. 
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[0 5] 01 icK?-xjtm®ffifflmm?*Effifrz%rcVim : %^-tiEwmv&%<, 
[0 6] -&7tm\s\ffimmm*fr *><o 1 ^@»f)t^x v •» tct ommztix^ztf. 
m z m. l tc m & 0 t* & 5 0 

[07] * d 7 A IB ^ ^ e * m ^ T * a V =, A IB B $S W £ <D •? - Z <D W £ * fi i X ^ 

3 « gg * *-r « 0 s 0 

[08] *Ha^<D^2Oi»fllc«S*ai'"7AKiSl^atiS0T*fe« = 

[09] *igH^<Dm3cDiisa»ffi{c^^^D^^Aia^^s^s-r^sc0T'$.s o 
[011] v *>o£&£mm\3ffifflmm^frz<Dox®ffiyt(DfcMm<Dmmttm-t 

7 T* %> -5 o 

[012] <@B'jMfiiij®iii?tf *§iE$)j©?*xrc t ^© u * ><o$iti.vim<D~mttm?niZ 

[0 1 3] §B3<OHfiS^«|O^^PllC«^S)J®lg|5^«-ryo-y^0T'fe?. o 

[01 4] m 3 <DMMBm<D&mm 4 icmz *v 7? i±MEummz&-tmiRmT*hz> o 
[01 5] t*<o*D^7ixisigi^gtis;ifSSo 

[0 1 6] *n^7A|Bi!ift*^f-^?:S4LTl<^ttl^*tiSiT-$§o 
[?^#<DlSiB^] 

100 * d ui^mmw. 

10 if ft is 

20 -^sse-ii+x^yy 

21 ¥ m V > X 

2 2 is V y K'Jft/l/UyX 

30 /N- 7 57- 

4 0 -^TC^lHlJffS'Jffll^? 

4 1 {ggiJlH] flTfWffllifi? 

4 2 U ^ 

4 3 ffittR 

4 4 *f|6]«l§S 

4 5 SI 

5 0 X'J7Hf 

5 1 X >J v h 

6 0 -^TC^^ft*? 

7 1 •> V > KU*;H/VX 
81—85 fll/VX 

M * □ ^5 AIBM& 
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